Figure S1 reveals the various bulk configurations of La 0.5 Sr 0.5 FeO 3 that can exhibit the same cubic structure in XRD techniques. Each of these structures were tested for stability thorough DFT calculated energies. The structures with the minimum energy was chosen as the most stable one.
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Bulk Configurations: Figure S1 reveals the various bulk configurations of La 0.5 Sr 0.5 FeO 3 that can exhibit the same cubic structure in XRD techniques. Each of these structures were tested for stability thorough DFT calculated energies. The structures with the minimum energy was chosen as the most stable one.
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DFT+U Graphs of bulk oxygen vacancy formation energies
The oxygen vacancy formation energies in bulk La 0.5 Sr 0.5 CoO 3 and La 0.5 Sr 0.5 FeO 3 were also calculated accounting for the Hubbard U correction. U values of 2, 3 and 4 were used for the purpose. Across all the U values, the trend of increasing oxygen vacancy formation energies for iron-rich 'B' site in comparison to cobalt-rich 'B' site was found to be valid. 
DFT+U graphs for Surface Oxygen Vacancies
Surface oxygen vacancy formation energies along the (100) crystal facets of La 0.5 Sr 0.5 FeO 3 were calculated using the Hubbard U correction (U = 2, 3 and 4) as revealed in Figure S6 . 
